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Abstract
Background and aims: Although autism spectrum disorder (ASD) has not traditionally been associated with morpho-

syntactic impairments, some children with ASD manifest significant difficulties in this domain. Sentence Repetition (SRep)

tasks are highly reliable tools for detecting morphosyntactic impairment in different languages and across various popula-

tions, including children with ASD. This study is among the first to evaluate morphosyntactic abilities of Palestinian-Arabic

(PA) speaking children using a PA SRep task.

Methods: A total of 142 PA-speaking children, aged 5-11, participated in the study: 75 children with typical language

development (TLD) and 67 children with ASD. The PA SRep task targeted morphosyntactic structures of varying com-

plexity (simple subject-verb-object [SVO] sentences, biclausal sentences, wh-questions, relative clauses). Children’s accur-
acy scores were assessed across these structures and error patterns encompassing morphosyntactic and pragmatic

aspects were analyzed.

Results: Two subgroups of ASD emerged: 43% showed age-appropriate language skills (ASD + NL) pairing up with TLD

peers, while 57% showed signs of morphosyntactic impairment (ASD + LI). Children in both groups exhibited a higher

frequency of morphosyntactic errors than pragmatic ones. Children with ASD + LI showed difficulties with producing

complex morphosyntactic structures, such as relative clauses and object wh-questions. Error analysis revealed that chil-

dren in the ASD + LI group produced sentence fragments and simplified constructions when complex structures were

targeted.

Conclusions: The current study extends the cross-linguistic evidence of the heterogeneity of morphosyntactic profiles

in children with ASD to Arabic-speaking children. Error analysis indicates that poor morphosyntax, rather than prag-

matics, challenges children’s performance on the SRep task.

Implications: Our results emphasize the importance of comprehensive language assessment in children with ASD and

underscore the need for tailored intervention plans targeting impaired morphosyntactic structures in some children with

ASD.
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Introduction
Autism spectrum disorder (ASD) is characterized by
impairments in social interactions, social communication,
and repetitive and stereotyped behavior patterns (DSM-V;
APA, 2013). Children with ASD show a high heterogeneity
of language profiles, ranging from minimally verbal to
fluent speech. Among those children who attain fluent lan-
guage skills, two main subgroups have been documented:
(a) children with ASD who show age-appropriate morpho-
syntactic skills (ASD + NL) and (b) children with ASD
who show impairment in morphosyntax (ASD + LI).1

Moreover, children with ASD present impairments in prag-
matic aspects of language regardless of their ASD severity,
structural language abilities, age and nonverbal IQ (for a
detailed review see Schaeffer et al., 2023).

Although there is increasing research interest in the
acquisition of linguistic skills in children with and without
ASD who speak different spoken Arabic vernaculars,
research in this area is still rather limited (but see Abd
El-Raziq et al., 2023; Al-Hasan & Marinis, 2021 for
Saudi-Arabic; Kissine et al., 2019 for Tunisian-Arabic;
Shaalan et al., 2021 for Emirati-Arabic). The current study
investigates morphosyntactic skills in Palestinian-Arabic
(PA) speaking children with and without ASD, residing in
Israel, using a PA Sentence Repetition (SRep) task. SRep
tasks have been shown to provide reliable and valuable
information regarding children’s morphosyntactic skills
(see a seminal paper by Conti-Ramsden et al., 2001), and
they demonstrate high sensitivity and specificity for diag-
nosing language impairments in different languages (for
an overview see Rujas et al., 2021), including Arabic (e.g.,
Al-Hasan & Marinis, 2021; Shaalan, 2010; Taha et al.,
2021). Furthermore, SRep has been shown to be effective
in detecting subgroups within children diagnosed with
ASD (e.g., ASD + NL vs. ASD + LI). In addition, SRep
error pattern analysis sheds light on the loci of the morpho-
syntactic difficulties (for an overview of error patterns across
languages see Antonijevic-Elliott & Meir, 2023).

The consistent cross-linguistic gaps in performance on
SRep tasks between clinical and nonclinical groups, on the
one hand; and the ability of these tasks to target complex
morphosyntactic structures difficult to elicit in spontaneous
speech, on the other (e.g., Klem et al., 2015; Polišenská et al.,
2015; Riches, 2012), make SRep tasks highly valuable in
evaluating morphosyntactic skills. The current study uses
a PA SRep task to test morphosyntactic impairments in
PA-speaking children with ASD and to document the loci
of this impairment based on an analysis of errors.

Morphosyntactic skills in children with ASD:
Quantitative and qualitative evidence from SRep tasks
When conducting group-level comparisons, previous
studies have consistently shown that children with ASD

underperform their TLD peers on SRep tasks. This gap
has been observed across a wide range of languages and
age groups, as detailed in an overview of 14 studies (see
the Supplemental materials, S1). The reviewed studies
included monolingual and bilingual children with ASD
across wide age ranges from early childhood to adolescence
(4–18) in different languages, including English, Hebrew,
French, Russian, Danish, Dutch, Arabic (e.g., Al-Hasan &
Marinis, 2021; Arutiunian et al., 2021; Botting
& Conti-Ramsden, 2003; Brynskov et al., 2017; Georgiou
& Spanoudis, 2021; Harper-Hill et al., 2013; Loucas
et al., 2008; Meir & Novogrodsky, 2020; Riches et al.,
2010; Schaeffer, 2016; Silleresi et al., 2018; Sukenik &
Friedmann, 2018; Taylor et al., 2014; Whitehouse et al.,
2008).

However, previous studies highlight a heterogeneity of
morphosyntactic abilities in verbal children with ASD: some
children with ASD show morphosyntactic skills similar to
their TLD peers (ASD + NL), while others present with mor-
phosyntactic impairments (ASD + LI) (e.g., Durrleman &
Delage, 2016; Kjelgaard & Tager-Flusberg, 2001; Meir &
Novogrodsky, 2020; Tager-Flusberg, 2006). The existence
of morphosyntactic impairment in children with ASD + LI
has raised the question of the extent to which their linguistic
profile resembles that of children with Developmental
Language Disorder (DLD), whose condition encompasses dif-
ficulties in language learning, comprehension, and usage
without attribution to other factors like hearing impairment,
autism, or limited language exposure (Bishop et al., 2017).
Children with ASD + LI and children with DLD might
show not only quantitative similarities reflected in low scores
in SRep but also qualitative similarities as reflected in shared
error patterns across the two groups (e.g., Lindgren et al.,
2009; Meir & Novogrodsky, 2020; Tager-Flusberg, 2015).

SRep error pattern analysis provides valuable insights
into the mechanisms that tax morphosyntactic performance
in children (Marinis & Armon-Lotem, 2015). Examining
the error patterns of children with ASD + LI revealed
that this particular subgroup of autistic children shows con-
siderable difficulty with the acquisition of complex mor-
phosyntactic structures. Yet, it remains unclear whether
these difficulties are comparable to those observed in chil-
dren with TLD or children with DLD. For example, Meir
and Novogrodsky (2020) demonstrated that children with
ASD + LI, both monolingual and Russian-Hebrew bilin-
gual, aged 4–9, exhibited morphosyntactic impairments
that were comparable to those reported in the literature
for children with DLD. For instance, children with ASD
+ LI produced sentence fragments and showed simplifica-
tion of complex structures, that is, they repeated object
wh-questions using simple subject-verb-object (SVO)
structures or subject wh-questions. Similarly, Sukenik
(2023) revealed that Hebrew-speaking children with ASD,
aged 8–18, like children with TLD, aged 8–11, made no
pragmatic errors when producing relative clauses in a
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definition task; they understood the semantic and pragmatic
meaning of the target word as well as the task demands.
However, children with ASD produced many pronoun
errors and fragmented sentences, patterns not seen among
children in the TLD group, yet documented in
Hebrew-speaking children of younger ages.

Nonetheless, there is some evidence indicating that
lower SRep performance in children with ASD is caused
by pragmatic errors rather than morphosyntactic ones. For
example, Sukenik and Friedmann (2018) compared SRep
performance in monolingual Hebrew-speaking children
with ASD, children with DLD, and children with TLD,
aged 8–18 years. The SRep task targeted simple SVO,
verb-subject-object (VSO), sentences with embedding,
and sentences with movement: object relative, topicaliza-
tion (OVS), object wh-question, subject wh-question. The
authors reported that Hebrew-speaking children with ASD
produced a variety of errors which seemed pragmatic in
nature, such as perseveration errors, information addition,
and answering a question instead of repeating a question.
Conversely, children with DLD primarily exhibited struc-
tural errors, such as the production of subject relative
clauses instead of object relative clauses. Similarly,
Sukenik et al. (2021) reported that children with ASD
speaking Hebrew and French produced more pragmatic
errors in a question elicitation task designed to assess the
production of subject and object wh-questions. These prag-
matic error patterns included inappropriate responses, such
as hidden object answers, yes/no questions, responses
ignoring the event or the participant. Importantly, these
error patterns were not observed in children with DLD.
Given these contradictory findings, more research investi-
gating the source of difficulties in children with ASD is
warranted, focusing on morphosyntactic and pragmatic
errors.

Morphosyntactic skills among Arabic-speaking
children with typical and atypical language
development
The current study was devised to contribute to the literature
on the morphosyntactic skills of Arabic-speaking children
with and without ASD. The Arabic language has unique
features which have the potential to contribute new insights
into the manifestations of language impairments in children
with ASD as well as their underlying mechanisms. In this
section, we focus on these unique features.

Arabic is a typical case of diglossia, where spoken
Arabic dialects exist alongside the Modern Standard
Arabic variety to serve different and complementary sets
of social functions (Ferguson, 1959) and express various
pragmatic needs (Albirini, 2015). Modern StandardArabic
and spoken Arabic dialects differ structurally across all lan-
guage domains, including phonology, morphology, syntax,
and lexicon (Joubran-Awadie & Shalhoub-Awwad, 2023;

Saiegh-Haddad & Henkin-Roitfarb, 2014). This linguistic
distance has been shown to impede the acquisition of
Modern Standard Arabic lexical, morphological, and liter-
acy skills (Saiegh-Haddad, 2018; Saiegh-Haddad &
Schiff, 2016; Schiff & Saiegh-Haddad, 2018) as well as
phonologicalmemory and awareness (Saiegh-Haddad,
2003, 2007; Saiegh-Haddad & Ghawi-Dakwar, 2017).
For a detailed review, see Saiegh-Haddad (2022).

Spoken Arabic, a hypernym used to refer to all spoken
Arabic dialects, is used for everyday speech by all native
speakers and is acquired naturally as a mother tongue. In
contrast, Modern Standard Arabic is the language of con-
ventional reading/writing and of formal functions, and is
the only variety that has a standard written form. As the lan-
guage of literacy, Modern Standard Arabic is learned pri-
marily at school, initially together with reading instruction
and later as the only language of the written text across
the curriculum. Modern Standard Arabic skills grow with
schooling and with grade-level exposure to the language
(Saiegh-Haddad et al., 2020; Schiff & Saiegh-Haddad,
2018), yet this variety never becomes the dominant lan-
guage of speakers.

Palestinian Arabic (PA, the spoken Arabic variety inves-
tigated in the current study), like other varieties of Arabic, is
morphologically rich. Almost all content words in Arabic
are bi-morphemic and are constructed via the nonlinear
concatenation of two derivational morphemes: a conson-
antal root, which encodes the semantic family of the word
(Holes, 2004) or a core meaning, and a templatic word
pattern, which denotes grammatical information (e.g., part
of speech) as well as the phonological-prosodic structure
of the word (Saiegh-Haddad & Henkin-Roitfarb, 2014).
Inflectional morphology involves linear affixation (such
as number and gender marking) but also nonlinear proce-
dures (such as broken plurals and temporal verbal patterns).
Hence, there is no clear ‘division of labor’ between templa-
tic and affixal morphemes with respect to whether their
function is inflectional or derivational (Rakhlin et al.,
2021). The morphological structure of Arabic also com-
prises a predominant system of clitics, which are grammat-
ically independent but phonologically dependent on
another word or phrase (e.g., /bi-bayti-hi/ ‘in his house’)
(Saiegh-Haddad & Henkin-Roitfarb, 2014).

Even though there is a growing interest in the acquisition
of morphosyntactic skills in Arabic, a recent scoping review
investigating the use of SRep tasks as a measure of lan-
guage skills in children with typical and atypical develop-
ment detected only a small number of research studies
conducted on the acquisition of Arabic, namely only 6
out of 125 reviewed studies (Rujas et al., 2021). In
general, the results from these six studies show lower
SRep performance in children with DLD compared to
their TLD peers. With respect to linguistic complexity,
there is accumulating evidence in support of difficulties
with complex sentences, such as sentences with passives,
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clitic left dislocation, object wh-questions, subject and
object relative clauses, sentences with coordination, com-
plements, subordination, and conditionals (Gulf-Arabic:
Rakhlin et al., 2021; PA: Taha et al., 2021). For instance,
Shaalan (2010) showed that Qatari Arabic-speaking chil-
dren with DLD, aged 4;10–8;11, scored significantly
lower than their age- and language-matched TLD peers
when repeating subject relative clauses, implying that
subject relative clauses might be challenging for
Arabic-speaking children with DLD. In the same way,
Saiegh-Haddad et al. (2019) tested PA-speaking children
with DLD (aged 5;6–6;6) using a PA-LITMUS SRep task
and showed that children with DLD showed reduced per-
formance compared to their peers with TLD on complex
structures, such as subject and object wh-questions,
subject and object relative clauses. A recent study of
SRep in Saudi-Arabic speaking children with ASD (ASD +
NL and ASD + LI) showed different performance patterns
in the ASD subgroups compared to their TLD peers, revealing
particular difficulties with subject and object relative clauses
in the ASD + LI subgroup (Al-Hassan & Marinis, 2021).

A qualitative analysis of the errors in SRep tasks sheds
light on the underlying mechanisms of the difficulties
observed. Taha et al. (2021), who tested PA-speaking chil-
dren aged 4;0–6;10 with and without DLD, showed that
object wh-question words and object relative pronouns
were frequently omitted in children with DLD, resulting
in a simpler morphosyntactic structure. Furthermore, omis-
sion errors were also observed in function words, such as
the coordinator /w/ ‘and’, the conditional /iza/ ‘if’, the
demonstrative /ha:d/ ‘this’, the relative pronoun /illi:/
‘that’, and the wh-words such as /mi:n/ ‘who’ and /ani/u/
‘which’. It should be noted that such omissions cannot be
solely related to the lack of phonological salience of these
function words, as some of these functional elements are
bi-syllabic like /illi:/ ‘that’ while others contain long
vowels like /mi:n/ ‘who’. Overall, both groups made
similar morphosyntactic errors, primarily characterized by
the omission and substitutions of grammatical affixes, as
well as the omission of function words.

The current study
The current study was devised to investigate morphosyn-
tactic skills in PA-speaking children with and without
ASD. For this purpose, a PA SRep which included
various morphosyntactic structures was administered to
all children. Four research questions were addressed as
follows.

RQ1: What are the morphosyntactic profiles of children
with ASD based on their SRep performance? Two subgroups
of ASD were hypothesized to be detected: (a) those with
age-appropriate morphosyntactic skills (ASD + NL) and (b)
those with impaired morphosyntactic skills (ASD + LI)
(Kjelgaard & Tager-Flusberg, 2001; Tager-Flusberg, 2006).

RQ2: Is the nontarget SRep performance in children
with ASD (in the two subgroups: ASD + NL and ASD +
LI) associated with morphosyntactic or pragmatic impair-
ments? Given previous contradicting evidence, some chil-
dren with ASD were hypothesized to exhibit a higher rate
of pragmatic errors compared to morphosyntactic ones
(Sukenik & Friedmann, 2018).

RQ3:What is the role of morphosyntactic complexity in
SRep performance in PA-speaking children with and
without ASD? By analyzing performance across morpho-
syntactic structures that vary in complexity, children with
ASD + LI were hypothesized to exhibit difficulties with
morphosyntactic structures previously reported to be chal-
lenging for children with DLD and ASD + LI, such as
wh-questions, relative clauses (Al-Hasan & Marinis,
2021, Meir & Novogrodsky, 2020; Riches et al., 2010;
Silleresi et al., 2018).

RQ4:What are the major morphosyntactic error patterns
observed in children with ASD + LI as compared to their
ASD + NL and TLD peers. We hypothesized that the
results from PA-speaking children with ASD + LI would
align with previous cross-linguistic evidence for children
with DLD, showing a higher prevalence of fragmented sen-
tences and structure simplification compared to children
with TLD and ASD + NL (Arabic: Taha et al., 2021;
Hebrew: Meir & Novogrodsky, 2020; Sukenik, 2023;
Russian: Meir et al., 2016).

Method

Participants
A total of 146 PA-speaking childrenwithASD and TLD, aged
5–11 years, were initially recruited for the study. Children
resided in six towns and cities from the same region (namely
Muθallaθ ‘Triangle’ area in Israel) andwere raised inmonolin-
gual Arabic-speaking families. They all attended PA-speaking
kindergartens and schools in which the language of instruction
is only Arabic. In these schools, Hebrew is introduced as an
additional language only in the third grade.2 No child came
from mixed Arab-Jewish cities, and therefore no child was
exposed to Hebrew in the immediate environment. The final
sample included 142 children (ASD and TLD), with four chil-
dren being excluded (3withASDand 1with TLD) due to tech-
nical reasons. All children in the sample had normal hearing
and no neurological difficulties.

Demographic information was obtained through a paren-
tal questionnaire. For children with TLD, the questionnaire
encompassed details such as age, the number of siblings in
the family, birth order, socioeconomic status determined by
the mother’s level of education, and any history of diag-
nosed developmental disorders (e.g., LI, ASD, hearing
impairment, and/or attention deficit hyperactivity disorder)
or previous speech-language therapy. For children with
ASD, the parental questionnaire delved further into
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medical history information, including the age of diagnosis,
details about the evaluations conducted, ongoing treat-
ments, and the type of educational placement (special edu-
cation or mainstream). Additionally, the questionnaire
inquired about parents’ intervention plans, such as behav-
ioral plans and parental guidance. We also assessed
children’s nonverbal IQ using the Raven’s Colored
Progressive Matrices (Raven, 1998) in order to obtain a
better indication of cognitive abilities of children with and
without ASD. Table 1 presents the demographic data for
the participants per group.

Children with TLD: Seventy-five children with TLD
(38 females and 37 males), aged 5 to 11 (Mage= 94
months, SD= 21 months), participated in the study.
Children with TLD were recruited through kindergartens,
schools, and social networks. No child with TLD had
prior parental concerns about language milestones, and
none was diagnosed with developmental disorders (DLD,
ASD, hearing impairment and/or attention deficit hyper-
activity disorder), or any history of speech-language
therapy as determined by parental questionnaires.

Children with ASD: Sixty-seven participants (10 females
and 57 males), aged 5 to 11 (Mage= 95 months, SD= 21
months), were recruited for the study. Children with ASD
were diagnosed with ASD prior to the study by a multidiscip-
linary team. They attended ASD classes within mainstream
schools, and/or special education kindergartens in the special
education system. Autism Diagnostic Observation Schedule
(ADOS-2; Lord et al., 2012) was administered by the first
author, who is a Speech and Language Pathologist (SLP) cer-
tified to conduct ADOS-2 assessment for research purposes, to
re-confirm their diagnosis, and to obtain a measure of ASD
severity. Comparison scores (i.e., calibrated severity scores)
ranging on a 10-point scale were computed (M= 5.62, SD=
2.89), with higher scores indicating higher symptom levels.

Independent t-tests were administered to compare the
two groups (TLD vs. ASD) on the background variables,
corrected values of degree of freedom (df) were applied
when the normality assumption was violated as per
Shapiro-Wilk test of normality. The results showed that
the two groups (TLD vs. ASD) did not differ significantly
in age. There were significant group differences in non-
verbal IQ, with TLD children scoring higher. Similarly,
there were significant group differences in the socio-
economic status (SES) as measured by the mother’s edu-
cation in years, with TLD children coming from homes
with a higher SES compared to their ASD peers (see
Table 1).

PA-LITMUS SRep task
A PA-LITMUS SRep task (Saiegh-Haddad et al., 2019)
was developed following the conventions of the
LITMUS-SRep task (Marinis & Armon-Lotem, 2015).
The SRep task was administered in PA, the vernacular
spoken by the children in the sample. It included 36 sen-
tences targeting several morphosyntactic structures of
varying length (3–7 words) and complexity. It included
complex structures reported to be difficult for children
with DLD and ASD: relative clauses and wh-questions
in children with DLD (e.g, Friedmann & Novogrodsky,
2004; Friedmann & Novogrodsky, 2011; Stavrakaki,
2006, Taha et al., 2021) and with ASD (Al-Hasan &
Marinis, 2021; Durrleman & Delage, 2016; Meir &
Novogrodsky, 2020). Sentences were grouped into
seven structures: simple SVO sentences, simple SVO
sentence with negation, biclausal sentences (coordin-
ation, temporal, and conditional), subject/object
wh-questions, and subject/object relative clauses (see
Table 2).

Table 1. Background information of the participants per group (TLD vs. ASD).

Variable

M (SD)

Min–Max

TLD

(n= 75)

ASD

(n= 67) Group differences

Chronological age (in months) M (SD)
Min–Max

94 (21)

60–139

95 (21)

61–136

t (138.45)= 0.22,

p= .82

Gender 38 Females; 37 males 10 Females; 57 males χ2 (1)= 23.20,
p< .001

SES M (SD)
Min–Max

16 (2)

12–20

14 (3)

8–22

t (129.37)=−4.29,
p< .001

Testing mode Face-to-face: 36

Zoom: 39

Face-to-face: 48

Zoom: 19

χ2 (1)= 7.15,

p< .001
Mainstream /special educational placement Mainstream:75 Mainstream: 28

Special: 39

χ2(1)= 60,

p < .001
Nonverbal IQ (as indexed by Raven raw scores)4 M (SD)

Min–Max
28 (5)

17–36

23 (7)

9–36

t (126.51)=−4.30,
p< .001

ADOS-2 comparative score M (SD)
Min–Max

n.a. 5.62 (2.89)

1–10

n.a.

Note. ADOS-2=Autism Diagnostic Observation Schedule; ASD= autism spectrum disorder; M=mean; Min=minimum; Max=maximum; n.a.=not
applicable; SD= standard deviations; SES=socioeconomic status; TLD= typically developing children.
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Table 3. The coding scheme of the sentence repetition performance.

Coding category Example

Target Target: ʔaj mʕalme ɣannat lale-wla:d uɣnije?
which teacher.F.SG. sang.F.SG.PST. to+DEF- children.M.PL. song.F.SG.?

“Which teacher sang a song to the children?”

Response: Identical to the target

Morphosyntactic Target: ʔaj mʕalme ɣannat lale-wla:d uɣnije?
which teacher.F.SG. sang.F.SG.PST. to+DEF- children.M.PL. song.F.SG.?

“Which teacher sang a song to the children?”

Response: ɣannat li- mʕalme uɣni:je
sang.F.SG.PST. DEF- teacher.F.SG. song.F.SG
“The teacher sang a song.”

Pragmatic Pronoun reversal:

Target: iða: naðʕðʕafto: ɣurfit-kom btitʕlaʕo: miʃwa:r
if clean. M.2P.PL.PRES. room.SG.-M.POSS.2P.PL. go.M.2P.PL.FUT. trip. M.SG.

“If you clean your room, you will go for a trip.”

Response: iða: naðʕðʕfna ɣurfit-na bnitʕlaʕ miʃwa:r
if clean. 1P.PL.PRES. room. F.SG.-M.POSS.1P.PL. go. M.1P.PL.FUT. trip. M.SG.

“If we clean our room, we will go for a trip.”

Answering questions:

Target: ʔaj walad li-mʕalme in -naʃi:tˤa ba:sat ?
which boy.M.SG. DEF- teacher.F.SG. DEF- diligent.F.SG.ADJ. kiss.F.SG.PST.?

“Which child did the diligent teacher kiss?”

Response: ba:sat ibn-ha
kiss.F.SG.PST son..F.SG.- - POSS.F.3PS

“(She) kissed her son.”

Asking a question:

Target: ʔaj mʕalme ɣannat lale-wla:d uɣni:je?
which teacher.F.SG. sang.F.SG.PST. to+DEF- children. M.PL. song.F.SG.?

“Which teacher sang a song to the children“ ?

Response: ʔaj uɣni:je ɣannat?
which song.F.SG sang.F.SG.PST.?

“Which song did she sing?”

Association/Unrelated:

Target: ʔaj mʕalme ɣannat lale-wla:d uɣni:je?
which teacher.F.SG. sang.F.SG.PST. to+DEF- children. M.PL. song.F.SG.?

“Which teacher sang a song to the children“?

Response: ahlan fi:kom bi-qisem il- ɣa:ba:t
welcome you all in-department.M.SG. DEF-forest.F.SG.

“Welcome to the forest department.”

Adding information:

Target: ʔanu: aʕtˤa: li-mʕalme hadijje kbi:re?
who gave.M.SG.PST. DEF- teacher.F.SG. present.F.SG. big.F.SG.ADJ.?

“Who gave the teacher a big present“?

Response: li-mʕalme maʕha: sijja:ra kbi:re kama:n
. DEF- teacher.F.SG has.3P.F.POSS car.F.SG. big.F.SG.ADJ also

“The teacher also has a big car.”

Dual

morphosyntactic-pragmatic

Target: ʔana ma-qʕare:te-ʃ qʕissa qʕasi:re
I. NEG- read.SG.PST. -NEG story.F.SG. short.F.SG.ADJ.

w-h̵ilwe

and- interesting.F.SG.ADJ.

“I did not read a short, interesting story.”

Response: inti qare:te-ʃ kurse
you read.SG.PST. -NEG chair.F.SG.
“You read not a chair.”

No response n/a
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Coding method
First, each child’s response was coded based on five cat-
egories: target, morphosyntactic error, pragmatic error,
dual morphosyntactic and pragmatic errors, and no response
(see Table 3). Morphosyntactic errors comprised any response
that included a change in the targeted structure.We noted prag-
matic errors following a study by Sukenik and Friedmann
(2018),wherein a repeated sentence includedpronoun reversal,
answering questions, asking questions, associations/unrelated,
and adding information. Dual errors of both morphosyntactic
and pragmatic nature were also noted (see examples in
Table 3). Children were not penalized for lexical substitutions
(e.g., uncle/man, soup/food, cooked/made).

Second, to better understand the characteristics of mor-
phosyntactic difficulties in children with ASD, we
focused on their performance across the targeted morpho-
syntactic structures, and applied a detailed error analysis
to sentences which received a score of zero for morphosyn-
tactic accuracy. The error pattern analysis was based on the
coding schemes applied in previous studies (e.g., Meir
et al., 2016; Meir & Novogrodsky, 2020; Taha et al.,
2021; see Table 4). A detailed inventory of error patterns
can be retrieved from S3, in the Supplemental materials.

Procedure
Written/electronic parental consent was obtained for all chil-
dren prior to participating in the study. Each parent/caregiver
completed a short background questionnaire. Additionally,
children were requested to provide oral and written assent
by circling a smiley face or by drawing their unique “signa-
ture” or writing their name. Testing was conducted in PA
and was performed by the first author, who is a qualified
SLP and native speaker of the PA vernacular spoken by the
children in the current study. Each participant was tested indi-
vidually, in a quiet room, in the preschool/school/language
therapy clinic, or at a child’s home. The current study is
part of a larger project aiming to document the linguistic
and cognitive abilities of PA-speaking children with ASD.

Children participated in 1–4 sessions of 20–80 min, depend-
ing on their level of cooperation.

The data were collected under COVID-19 restrictions
during 2020–2021. Therefore, some children were tested
using traditional face-to-face assessment, while others were
tested via Zoom (see Table 1). Children’s responses were
audio-recorded for later offline transcription and coding. The
study was approved by Bar-Ilan University and the Chief
Scientist of the Israel Ministry of Education. Raw data and
materials for this study can be retrieved from https://osf.io/
brksv/?view_only= 5ce5655420c54a7f85604282d5cdcc24.

Results
Before reporting our findings, it is noteworthy that the SRep
task showed a compliance rate of 100% in both groups. All
142 participants (67 with ASD and 75 with TLD) under-
stood the instructions and completed the task. Data analysis
was carried out using R software (Version 4.0.3; R Core
Team, 2020). A detailed description of the data analysis
is provided when presenting the results for each question.

Quantitative performance on the SRep task in
children with and without ASD
Our first research question focused on the quantitative mor-
phosyntactic performance of children with and without
ASD on the SRep task. Figure 1 illustrates the target per-
formance in the TLD and ASD groups across different
ages. Children with TLD showed a near-ceiling perform-
ance, whereas the performance of children with ASD
varied greatly, and this variation was present across all ages.

Subsequently, we aimed to identify the children with ASD
who had age-appropriate morphosyntax and those who
showed impaired morphosyntax. For this purpose, we con-
ducted a one-way analysis of variance (ANOVA) with age
group (6 levels: 5YR, 6YR, 7YR, 8YR, 9R, 10YR) as the
independent variable to evaluate the performance in the
TLD group and to generate tentative norms. The results
indicated a significant effect of age group in the TLD

Table 4. Morphosyntactic error patterns for each targeted structure.

Structure Error patterns

Subject-Verb-Object (SVO) Sentence fragment/ word-order/ no response

Negation Sentence fragment/ negation omission/ no response

Biclausal Sentence fragment/conjunction omission/biclausal type change/ SVO/ verbal phrase coordination/

no response

Subject wh-question Sentence fragment/ SVO/ subject question/ object wh-question/ word-order/ no response

Object wh-question Sentence fragment/ SVO/ object question/ subject wh-question/ preposition omission/no response

Subject relative clause Sentence fragment/ SVO/ verbal phrase coordination/ biclausal sentences/ object relative clause/

no response

Object relative clause Sentence fragment/ simple sentences/ verbal phrase coordination/ biclausal sentences/ subject relative

clause/ no response
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performance (F (5, 2694)=11.58, p< .001, η2=0.02). Pairwise
comparisons showed no significant differences between the
5YR and 6YR groups (p> .05), nor between the older
age groups, such as 7YR, 8YR, 9YR, and 10YR (p> .05).
However, differences were detected between 5YR and 9YR
and 5YR and 10YR (p < .05), as well as between 6YR and all
the older age groups (p< .001). For detailed results see S5, in
the Supplemental materials.

Therefore, separate cut-off points were generated for
the younger and older groups (0.69 and 0.90, correspond-
ingly) based on the TLD mean score (see S4 in the
Supplemental materials for SRep means [SD] by age
across the groups). Next, following previous studies
(e.g., Manenti et al., 2023; Tomblin et al., 1996), we
applied the empirically generated SRep cut-off points to
the performance of the ASD group using a cut-off3 of
−1.25 standard deviations (SD) below the
age-appropriate TLD mean score, although it should be
noted that in the current TLD sample, the scores were
skewed toward ceiling (the younger group: skewness=
−1.57; the older group: skewness=−2.25).

Table 5 summarizes the performance of the ASD group
(see Table 5). Two subgroups emerged within the ASD
group: (a) children with ASD who performed within the
TLD range, reflecting age-appropriate morphosyntactic
skills (43%, ASD + NL) and (b) children with ASD who
showed signs of being at-risk for impaired morphosyntactic
skills (57%, ASD + LI). Our subsequent analyses referred
to three groups of children: TLD, ASD + NL and ASD +
LI (see S6, in the Supplemental materials, for background
information comparisons for ASD subgroups).

The distribution of morphosyntactic versus
pragmatic errors in children with TLD and ASD
(ASD + NL, ASD + LI)
To answer our second research question,we evaluatedwhether
the nontarget performance in children across the three groups
(TLD, ASD + NL, and ASD + LI) was related to morpho-
syntax or pragmatics. Table 6 illustrates the distribution of
target and nontarget responses in the SRep task across the
three groups. A Chi-square test was conducted to investigate

Figure 1. Target performance on the SRep task by clinical-group (TLD vs. ASD) and age-group. ASD=autism spectrum disorder;

TLD= typically developing children.

Table 5. Morphosyntactic performance in the ASD group (n= 67), divided into ASD + NL vs. ASD + LI, based on the cut-off points

analysis.

Age-group Participants

Cut-off point based on the

TLD mean and SD

Above the cut-off point in each

age-group (ASD + NL)

Below the cut-off point in each

age-group (ASD + LI)

5−6 years (n = 21) 0.69 43% (8/21) 57% (13/21)

7–11 years (n = 46) 0.90 48% (21/46) 52% (25/46)

Note. ASD= autism spectrum disorder; ASD + LI=ASD + at-risk for impaired morphosyntax; ASD + NL = ASD+ age-appropriate morphosyntax;

SD= standard deviations; TLD= typically developing children.
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Table 6. The distribution of nontarget responses in children with TLD, ASD + NL, and ASD + LI.

Group
Total error count (699/5112)

Morphosyntactic errors Pragmatic errors Dual morphosyntactic+ pragmatic errors n.a.

TLD Total TLD error count: 2% (58/2700)

93% (54/58) 5% (3/58) 2% (1/58) 0% (0/58)

ASD + NL Total ASD + NL error count: 7% (80/1116)

92% (74/80) 4% (3/80) 0% (0/80) 4% (3/80)

ASD + LI Total ASD + LI error count: 43% (561/1296)

83% (464/561) 8% (48/561) 5% (28/561) 4% (21/561)

Note. ASD= autism spectrum disorder; ASD + LI=ASD + at-risk for impaired morphosyntax; ASD + NL = ASD+ age-appropriate morphosyntax;

TLD= typically developing children.

Table 7. The final model for the SRep performance.

Model: Morphosyntactic score ∼ (1 | Participant-code)+ (1 | Number)+ (1 | Testing-mode)+Age+ SES+Nonverbal IQ+ Stimuli Length+
Structure+Clinical-group+ Structure:Clinical-group

Estimate SE z value Pr (>|z|)

Intercept 4.64 1.75 2.65 .01

Age 0.04 0.00 4.57 <.001

SES 0.06 0.06 1.03 .30

Nonverbal IQ 0.01 0.03 0.28 .78

Stimuli length −0.70 0.25 −2.76 .01

Clinical-group: ASD + NL −0.18 1.32 −0.14 .89

Clinical-group: ASD + LI −3.35 0.85 −3.92 < .001

Structure: Negation 0.39 1.44 0.27 .79

Structure: Biclausal 1.20 1.11 1.10 .28

Structure: SUBJ-WH 0.25 1.24 0.20 .84

Structure: OBJ-WH −1.97 1.03 −1.91 .06

Structure: SUBJ-REL −0.59 1.12 −0.52 .60

Structure: OBJ-REL −1.27 1.10 −1.17 .24

ASD + NL*Negation 12.90 918.07 0.01 .99

ASD + LI*Negation −1.55 1.34 −1.17 .24

ASD + NL*Biclausal −1.34 1.36 −1.00 .32

ASD + LI*Biclausal −1.56 0.88 −1.77 .08

ASD + NL*SUBJ-WH 0.00 1.81 0.00 1.00

ASD + LI*SUBJ-WH −0.49 1.11 −0.44 .66

ASD + NL*OBJ-WH −1.46 1.35 −1.10 .28

ASD + LI*OBJ-WH −0.12 0.87 −0.14 .89

ASD + NL*SUBJ-REL −1.57 1.39 −1.13 .25

ASD + LI*SUBJ-REL −1.74 0.92 −1.89 .06

ASD + NL*OBJ-REL −1.62 1.35 −1.21 .23

ASD + LI*OBJ-REL −2.18 0.90 −2.41 .02

Random effects
SD N ICC

Participant code 1.05 142 0.21

Item number 0.86 36 0.15

Testing mode 0.01 2 0.00

Model fit
Observations 5112

R² (fixed effects) 0.69

R² (total) 0.80

AIC 2131

BIC 2314

Note. The TLD (under the clinical-group variable) and the SVO (under the structure variable) served as baselines. AIC=Akaike Information Criterion;

ASD=autism spectrum disorder; ASD + LI=ASD+ at-risk for impaired morphosyntax; ASD + NL = ASD+ age-appropriate morphosyntax;

BIC=Bayes Information Criterion; OBJ-REL=object relative clause; OBJ-WH=object which/who-question; SD=standard deviations; SE= standard

errors; SUBJ-REL= subject relative clause; SUBJ-WH= subject which/who-question; SVO= subject-verb-object; TLD= typically developing children.
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differences in the distribution of nontarget responses consider-
ing four error type (morphosyntactic, pragmatic, dual morpho-
syntactic and pragmatic, and no response) across the three
groups (TLD, ASD + NL, and ASD + LI). No differences
were found (X2 (6)=1, p= .08). Children in all the groups
tended to produce a greater frequency of morphosyntactic
errors. Pragmatic errors constituted only a very small portion
of the errors leading to nontarget performance in the SRep task.

Effects of morphosyntactic complexity on SRep
performance in children with TLD and ASD (ASD +
NL and ASD + LI)
To answer our third research question concerning the effect of
morphosyntactic complexity on the SRep performance, we
implemented a stepwise-step-up procedure for building the
mixed-effects logistic regression model. First, we generated
a baseline model, and then we fitted a baseline mixed-effect
model, that is, a ‘null model’ with crossed random intercept
for participant-code only. Next, we compared the models, if
the latter model had a significantly better fit to the data, the
inclusion of random effects structures was warranted, and
we loaded item-number, and testing-mode (face-to-face vs.
teleassessment). The final model included random effects
only if they improved the models’ fit.

Fixed variables were contrast-coded and entered as pre-
dictors. In our first step, we included background variables,
such as: age, SES, nonverbal IQ. Then, we included sen-
tence length to control for the differences in length across
the stimuli. Next, we added the interaction between the
clinical-group (3 levels: TLD, ASD + NL, and ASD +
LI) and structure [7 levels: SVO, negation, biclausal

sentences, subject which/who-question (subj-wh), object
which/who-question (obj-wh), subject relative clause
(subj-rel), and object relative clause (obj-rel) as an index
of morphosyntactic complexity]. Fitted models were com-
pared in terms of Akaike Information Criterion (AIC) and
Bayes Information Criterion (BIC), with reduced AIC and
BIC values indicating a better model fit. This was supple-
mented by Likelihood ratio tests conducted to determine
if the inclusion of a predictor significantly improved the
model fit. We report results from the highest-level model
that converged (Barr et al., 2013). We also present results
from pairwise post hoc comparisons with Tukey-adjusted
significance levels.

The final model for SRep (see Table 7) included age,
clinical-group and the sentence length (in words), and
clinical-group*structure as fixed effects. In terms of back-
ground variables, the results showed an effect of age,
meaning that as children grew older they became more
accurate in producing the target morphosyntactic structure.
No effects of SES and nonverbal IQ were observed. A main
effect of clinical-group was observed: children with ASD +
NL and TLD tended to repeat sentences more accurately
than their peers with ASD + LI (p< .001). With respect
to linguistic factors, there was an effect of length and an
effect of morphosyntactic structure on the accuracy of pro-
ducing the target structure (p = .01).

The clinical-group*structure interaction is visualized in
Figure 2. The follow-up analysis on the clinical-group*-
structure interaction (see Supplemental materials S7 for all
the pairwise comparisons) showed significant differences
between ASD + LI and TLD in all the morphosyntactic
structures (p< .001). Differences between ASD + NL and

Figure 2. Predicted probabilities of the morphosyntactic score per structure across the clinical-groups.

Note. ASD=autism spectrum disorder; ASD + LI=ASD+ at-risk for impaired morphosyntax; ASD + NL = ASD+ age-appropriate

morphosyntax; TLD= typically developing children.
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Table 8. Morphosyntactic error pattern distribution across the clinical-groups.

Structure Error pattern

Error pattern distribution per

clinical-group (out of the total

number of errors) Statistical analysis

ASD + LI ASD + NL TLD X2 Significance Pairwise comparisons

SVO Word order

change

0% (0/17) 0% (0/1) 50% (1/2) X 2 (2)= 6.5 p= .04 ASD + LI < TLD,

Z=−2.53, p= .23

No response 6% (1/17) 100% (1/1) 0% (0/2) X 2 (2)= 0.63 p= .04 ASD + LI <ASD + NL,

Z=−2.53, p= .44; ASD

+ NL>TLD, Z= 0.24,

p= .047

SUBJ-WH Turning into

OBJ-WH

0% (0/26) 100% (1/1) 50% (1/2) X 2(2) = 13.11 p< .001 ASD + LI <ASD + NL,

Z=−3.10, p= .01, ASD

+ LI < TLD, Z=−2.12,
p= 0.06

OBJ-REL Fragment 39% (45/115) 24% (6/25) 17% (3/18) X 2 (2)= 9.77 p< .001 ASD + LI >TLD, Z=2.93,

p = .01

Turning into

simple

sentences

45% (52/115) 36% (9/25) 17% (3/18) X 2 (2)= 9.90 p= .01 ASD + LI >TLD, Z=2.96,

p= .01

Turning into

SUBJ-REL

5% (6/115) 32% (8/25) 67% (12/18) X 2 (2) = 14.43 p< .001 ASD + LI <TLD, Z=3.67,

p< .001

Note. ASD=autism spectrum disorder; ASD + LI=ASD+ at-risk for impaired morphosyntax; ASD + NL = ASD+ age-appropriate morphosyntax;

OBJ-REL=object relative clause; OBJ-WH=object which/who-question; SUBJ-REL= subject relative clause; SUBJ-WH= subject which/who-question;

SVO= subject-verb-object; TLD= typically developing children.

Examples 1,2 a and b:

(1) Target ʔaj mʕalme ɣannat lale-wla:d uɣni:je?
SUBJ-WH which teacher.F.SG. sang.F.SG.PST. to + DEF- children. M.PL. song.F.SG.

“Which teacher sang a song to the children?”

(Child`s response)

ASD + LI: (a) li-mʕalme ɣannat uɣni:je
SVO DEF-teacher.F.SG. sang.F.SG.PST. song.F.SG.

“The teacher sang a song?”

TLD and

ASD +NL: (b) li-mʕalme ɣannat lale- wla:d ʔaj uɣni:j?
OBJ-WH DEF-teacher.F.SG. sang.F.SG.PST. to +DEF- children.M.PL. which song.F.SG.

“Which song did the teacher sang to the children?”

(2) Target il-bubbo illi: h̵adˤan-o il-walad akal
OBJ-REL DEF-baby.F.SG. that.REL. hugged.M.SG.PST.- M. 3P.SG. DEF- boy.M.SG. ate.M.SG.PST.

mo:ze
banana.F.SG.
“The baby that the boy hugged ate a banana.”

(Child`s response)

ASD + LI: (a) akal mo:ze
Fragment ate.M.SG.PST. banana.F.SG.

“He ate a banana”

TLD: (b) il-bubbo illi: h̵adˤan il-walad akal mo:ze
SUBJ-REL DEF-baby.M.SG. that.REL. hugged.M.SG.PST. DEF-boy.M.SG. ate.M.SG.PST. banana.F.SG.

“The baby that hugged the boy ate a banana”
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TLD groups were observed only in relative object clauses (B
= 1.80, SE= 0.46, Z= 3.88, p= .02). Moreover, children
with ASD + NL showed significantly higher scores com-
pared to ASD + LI in all the structures except for SVO
(B= 3.16, SE= 1.12, Z= 2.82, p= .36), negation (B= 17.62,
SE= 908.46, Z= 0.02, p= 1.00), subject wh-question
(B= 3.65, SE= 1.10, Z= 3.31, p= .11). These results indicate
a more considerable heterogeneity within the ASD group.
Even children with ASD + NL are more likely to be chal-
lenged by complexmorphosyntactic structure, particularly dif-
ficulties in object relative clause sentences,while childrenwith
ASD + LI show broader morphosyntactic difficulties, includ-
ing challenges in simpler structures.

Morphosyntactic error patterns in children with TLD
and ASD (ASD + NL, ASD + LI)
To address our fourth research questions, we conducted a
detailed morphosyntactic error pattern analysis in the three
groups to evaluate differences in the underlying mechanisms
of morphosyntactic difficulties across the groups.

Table 8 lists only error patterns for which significant dif-
ferences across the three groups emerged (for the complete
results comparing error pattern distributions see S8 in the
Supplemental materials). A nonparametric Kruskal–Wallis
was performed to explore group differences (TLD vs.
ASD + NL vs. ASD + LI) in the distribution of error pat-
terns per the targeted structure. The Dunn test was con-
ducted as a follow up on the significant differences.

As presented in Table 8 children with ASD + LI pro-
duced significantly more sentence fragments (i.e., single-
word sentences, sentences with subject/verb omissions)
and simple sentences than children with ASD + NL and
TLD. Children with ASD + LI simplified the targeted
complex structures and produced sentence fragments when
subject wh-questions (see 1(a)) and object relative clauses
(see 2(a)) were targeted, while children with ASD + NL
and TLD produced object wh-question (1(b)) and subject rela-
tive clauses (2(b)), respectively.

Discussion
To the best of our knowledge, the current study is the first to
provide a comprehensive description of morphosyntactic
skills of PA-speaking childrenwithASD compared to children
withTLDusing SRep. Studies in this areawithin the context of
the Arabic language are scarce, and our goal was to contribute
to the cross-linguistic literature on the loci of morphosyntactic
difficulties in Arabic-speaking children with ASD.

Morphosyntactic impairments in children with ASD
The first question we addressed pertained to the variability of
morphosyntactic abilities within the ASD group; specifically,
we aimed to distinguish two subgroups of children with ASD:
those with ASD and normal morphosyntactic development

(ASD + NL) and thosewithASDandmorphosyntactic impair-
ment (ASD + LI). Consistent with prior research, our study
identified these two distinct morphosyntactic profiles within
the group of children with ASD, with 43% of our ASD child
population qualifying as ASD + NL and 57% as ASD + LI
(Al-Hasan & Marinis, 2021; Kjelgaard & Tager-Flusberg,
2001; Meir & Novogrodsky, 2020; Riches et al., 2010;
Schaeffer et al., 2023; Silleresi et al., 2018). This finding
implies that structural language impairment is not an inherent
characteristic of the ASD language phenotype. Some children
with ASD can develop age-appropriate morphosyntactic skills,
as evident by the performance levels of the ASD + NL group
(43%), whose performance was similar to children with TLD.
At the same time,morphosyntactic impairment remainsa signifi-
cant challenge for a considerable portion of children with ASD
+ LI (57%), with their performance levels significantly below
those of children with TLD.

It is noteworthy that nonverbal IQ is reported to be linked
to morphosyntactic difficulties in children with ASD. For
example, Kjelgaard and Tager-Flusberg (2001) tested children
whovaried in levels of nonverbal IQand reported that themajor-
ity of them (76%) performed in the language-impaired range. In
the same vein, Arutiunian et al. (2021) reported a particularly
high incidence of impaired and/or borderline syntactic impair-
ment (92%) in a sample of 71 Russian-speaking children with
ASD (aged 7–11) with varying levels of nonverbal IQ. In our
study, 57% of children with ASD showed morphosyntactic
impairments, yet the results showed that nonverbal IQ did not
predict the SRep performance. Thus, the findings imply that
morphosyntactic impairment in children with ASD is not
limited to those with lower-than-average nonverbal IQ
(e.g., Silleresi et al., 2018), yet it might be present in children
withASDwhoshowevenage-appropriatenonverbal IQaswell.

The distribution of morphosyntactic versus pragmatic
errors in children with TLD and ASD (ASD + NL and
ASD + LI)
The second research question investigated the potential
sources of nontarget performance on the SRep task in chil-
dren across three groups (TLD, ASD + NL, and ASD +
LI), namely whether nontarget performance is morphosyn-
tactic or pragmatic in nature. Our results showed that all
groups exhibited similar distributions of error types, with
no significant group differences in the prevalence of mor-
phosyntactic versus pragmatic errors. Specifically, all
groups (TLD, ASD + NL, and ASD + LI) showed a
higher prevalence of morphosyntactic errors (93%, 92%,
and 83%, respectively) compared to pragmatic errors
(5%, 4%, and 8%, respectively). On the one hand, these
findings align with previous research suggesting that
SRep tasks primarily assess morphosyntactic skills across
clinical populations, including children with ASD (for an
overview, see Rujas et al., 2021). On the other hand,
these findings contrast with those reported by Sukenik
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and Friedmann (2018) indicating a predominantly prag-
matic nature of errors on SRep tasks. Our results imply
that although children with ASD + LI tend to produce a
larger number of errors compared to the other groups,
similar underlying mechanisms seem to be taxing their
SRep performance.

Morphosyntactic complexity on SRep performance in
children with TLD compared to ASD (ASD + NL and
ASD + LI)
The third research question we addressed in this study
relates to the role of morphosyntactic complexity on SRep
performance among PA-speaking children across the
three groups (TLD, ASD + NL, and ASD + LI). We
investigated this question by comparing performance in
repetition of sentences that varied in morphosyntactic com-
plexity while controlling for background factors including
age, SES, nonverbal IQ, and for stimuli length. To date,
the effect of morphosyntactic complexity has been widely
documented in children with DLD, whose core phenotype
appears to be related to difficulties with structural language
skills (e.g., Rujas et al., 2021; Schwob et al., 2021). Yet,
little is known about the role of linguistic factors in morpho-
syntactic difficulties in children with ASD, and much less in
Arabic-speaking children with ASD. The results of the
study reiterate previous findings demonstrating a robust
effect of complexity on sentence repetition. The unique
morphosyntactic features of the Arabic language enabled
us to test a variety of complex constructions such as
wh-questions and relative clauses some of which depend
on function words appended to stem words as clitics,
such as /o/ ‘it’ in /xajjatˤat-o/ ‘knitted it’. The results
showed that, in line with other languages, PA-speaking
children with TLD, as well as their peers with ASD with
age-appropriate morphosyntactic skills (ASD + NL) seem
to have mastered all targeted structures, including
complex morphosyntactic structures, by the age of 5–6,
with performance reaching near-ceiling levels from age 6
onward, as reported in earlier research (Berman, 1985;
Friedmann & Novogrodsky, 2011; Omar, 1973).

Although children with ASD + NL performed compar-
ably to their peers with TLD across most structures, they
faced challenges with sentences that included object rela-
tive clauses. This finding is noteworthy as it suggests that
even children with ASD + NL may have difficulties with
complex sentences (Sukenik, 2023). Given the influence
of age uncovered in our study, it is plausible that young
children in the ASD + NL group face difficulties when
attempting to produce object relative clauses, as demon-
strated in Friedmann & Novogrodsky (2011), showing
that children with TLD aged 9–10 tend to produce relative
clauses at higher rates compared to younger children.

Our results show that PA-speaking children with ASD +
LI across different age-groups show a pattern of aggravated

morphosyntactic difficulty replicating previous research
(Kjelgaard & Tager-Flusberg, 2001; Silleresi et al., 2018;
Sukenik & Friedmann, 2018). Specifically, object relatives
and object wh-questions were found to be particularly chal-
lenging, compared to subject relatives and subject
wh-questions, replicating the results of previous cross-
linguistic research (DLD: Meir et al., 2016; Taha et al.,
2021; ASD + LI: Meir & Novogrodsky, 2020; Riches
et al., 2010; Sukenik & Friedmann, 2018). It is interesting
to note that Arabic-speaking children with ASD + LI
showed problems not only with object relative clauses but
also with subject relative clauses in accordance with previ-
ous evidence from children with ASD and DLD speaking
other varieties of spoken Arabic (ASD: Al-Hassan &
Marinis, 2021; DLD: Shaalan, 2010). These findings are
not surprising as the production and comprehension of
these morphosyntactic structures involve syntactic move-
ment (Friedmann & Novogrodsky, 2008), along with sen-
tences with clausal embedding (e.g., sentences with
conditionals) in various languages (Al-Hasan & Marinis,
2021; Riches et al., 2010; Silleresi et al., 2018).

The obtained results for the SRep task showed that chil-
dren with ASD + LI seem to present profound difficulties
with morphosyntax, particularly with complex structures, in
line with previous studies conducted in other languages.
Overall, the results demonstrate that the SRep task offers a
fine-grain picture of morphosyntactic abilities of ASD, allow-
ing us to subgroup them based on their morphosyntactic abil-
ities, distinguishing between those with age-appropriate
morphosyntactic abilities and those with additional morpho-
syntactic impairment.

Morphosyntactic error patterns in children with TLD
and ASD (ASD + LI, ASD + NL)
In addition to quantitative analysis, the current study
employed error analysis in order to uncover the underlying
mechanisms of the morphosyntactic impairments observed
in PA-speaking children with and without ASD.

As discussed in the previous subsection, the ASD + LI
group exhibited a significantly higher proportion of errors
compared to the ASD + NL and TLD groups across the tar-
geted complex structures. The error analysis showed that the
ASD + LI group frequently produced sentence fragments
and simple sentences instead of complex sentences. This
observation aligns with earlier reports in other languages,
such as Hebrew (ASD: Meir & Novogrodsky, 2020;
Sukenik, 2023), Russian (DLD: Meir et al., 2016), and
also with earlier reports for Arabic (DLD: Taha et al.,
2021), which indicated that this error type of fragmented
structure was exclusively produced in the PA-speaking chil-
dren sample with DLD but not in children with TLD.
Fragmented structure might point to impaired working
memory; however, it might also suggest impaired morpho-
syntactic representation (see debate in Marshall (2020)
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commenting on the effects of short-term and working
memory in the comprehension and production of complex
syntax).

Moreover, a tendency to replace object relative structures
with simpler sentences was observed among children with
ASD + LI, mostly as a result of function word omission.
This error pattern was previously reported for PA-speaking
children with DLD (Taha et al., 2021). Furthermore, object
clitic pronouns, object wh-questions, and object relative pro-
nounswere likely to be omitted,which resulted in simplermor-
phosyntactic structures. These omissions cannot be solely
related to the phonological salience of these function words,
as the relative pronoun /illi:/ ‘that’ is bi-syllabic and contains
a long vowel. So, the repetition of structures involving syntac-
tic movement as fragmented structures, and simplifying struc-
tures as well, indicates poor morphosyntactic representations
of these structures in long-term memory of children with
ASD + LI (Frizelle et al., 2017). In contrast, children with
TLD and ASD + NL tended to produce subject relative
clauses instead of object relative clauses, which is consistent
with former evidence across different clinical-groups, suggest-
ing that ASD + NL children resemble their TLD peers in
making typical errors and in acquiring complexmorphosyntac-
tic structures (DLD: Sukenik & Friedmann, 2018; ASD: Meir
& Novogrodsky, 2020; Sukenik & Friedmann, 2018; hearing
impairment: Friedmann & Szterman, 2011).

To sum up, the current study extends existing evidence from
different languages consistently showing that children with
ASD + LI exhibit profound difficulties in morphosyntax, and
a particular challenge with complex morphosyntactic structures
such as wh-questions and relative clauses (Al-Hasan &Marinis
2021; Riches et al., 2010; Silleresi et al., 2018).

Limitations and future research
Although the study has provided important insights into mor-
phosyntactic skills of Arabic-speaking children, the study has
some limitations that should be acknowledged. First, for the
findings of this study to be applicable to a broader population,
a larger sample size is required to effectively generalize and
validate our findings. In the current study, SRep scores in
the TLD group exhibited a notable skewness toward the
ceiling, which might have affected the derived cut-off
points. Therefore, caution is warranted when drawing conclu-
sions, as the distribution of the TLD group may not align with
the assumptions of standard assessments. Exploring alterna-
tive approaches or adjusting existing measures to better
accommodate non-normally distributed populations is
needed. Future research is needed to develop PA SRep
norms for children of different ages. Second, a large-scale
population of children with ASD, speakers of other dialects
of Arabic living in other regions, is necessary to confirm the
external validity of the findings reported in this study and to
assess the suitability of the SRep task for identifying morpho-
syntactic impairment in children with ASD. Moreover, in

order to provide more conclusive insights into the overlap
between children with DLD and children with ASD who
have additional morphosyntactic impairment (i.e., ASD +
LI), cross-disorder studies in Arabic are required, including
performance comparison and analysis of error patterns.
Finally, cross-syndrome comparisons including children
with DLD will help generate appropriate cut-off points and
evaluate diagnostic accuracy (sensitivity and specificity) of
the PA SRep task used in the current study.

Conclusions and clinical implications
The current study is among the first to evaluate morphosyn-
tactic skills of PA-speaking children using a PA SRep task.
From a theoretical perspective, this study contributes to the
scarce literature on morphosyntactic impairment in
Arabic-speaking children with ASD, confirming morpho-
syntactic differences within the ASD group and distinguish-
ing between children with and without additional
morphosyntactic impairment (ASD + LI, ASD + NL).

From a clinical perspective, our study holds important
implications for identifying morphosyntactic impairments in
PA-speaking children with ASD and for gaining insights
into the potential mechanisms that might influence morpho-
syntactic skills in ASD. First, clinicians should be aware that
a child with ASDmight demonstrate morphosyntactic impair-
ments regardless his/her level of nonverbal IQ andASD sever-
ity. Second, the large proportion of children with ASD + LI
who struggle with producing various morphosyntactic struc-
tures, as indicated by their lower scores and error patterns,
underscores the importance of incorporating fine-grained ana-
lyses of language skills into ASD assessment batteries.
Consequently, this approach will lead to the development of
tailored treatment plans that effectively target the impaired
aspects of morphosyntactic skills in addition to addressing
other linguistic and social-communicative difficulties.
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Notes

1. In the current study,we use Language Impairment (LI) to refer to an
added LI in children with ASD rather than LD (language disorder).
We employ the labels ASD+LI and ASD+NL to refer to children
withASDwith or without LI in linewith the labels used in previous
extensive research (e.g., Kjelgaard&Tager-Flusberg, 2001; Loucas
et al., 2008; Meir & Novogrodsky, 2020; Riches et al., 2010;
Tager-Flusberg, 2006), including the latest studies on ASD (e.g.,
Al-Hasan & Marinis, 2021; Arutiunian et al., 2021; Schaeffer
et al., 2023). These labels are based on the terms ALN (autism lan-
guage normal) andALI (autism language impaired),first introduced
by Tager-Flusberg (2006). For a detailed discussion, refer to
Schaeffer et al. (2023).

2. It is noteworthy that some PA speakers, mainly those who live
in mixed Arab-Jewish cities like Jaffa, Haifa, and Lod, may
have informal exposure to Hebrew. Another minority of PA
speakers who have informal early exposure are children in
bilingual Arabic-Hebrew schools. The current study did not
sample children from any of these populations.

3. Previous studies have employed different cut-off values ranging
from −1 to −2 SD (e.g., Lewis, 2001). Tomblin et al. (1996) sys-
tematic analysis showed that −1.25 SD is a reliable cut-off for the
diagnosis of vocabulary and morphosyntactic impairments in
children. This criterion has been previously applied in assessing
children with DLD and ASD across various languages. For
instance, Leclercq et al. (2014) and Christensen (2019) applied
a −1.25 SD cut-off to identify DLD in English-speaking and
Danish-speaking children. In a recent study by Manenti et al.
(2023), focusing on SRep performance in French-speaking
adults with ASD, a cut-off point of −1.25 SD was adopted.
Considering this established evidence, we chose to apply the
−1.25 SD criterion to identify morphosyntactic impairment in
the SRep performance in PA-speaking children with ASD.

4. The Raven’s Coloured Progressive Matrices test (Raven, 1998)
is not normed for Arabic-speaking children in Israel (for an
overview of the available Raven norms see Table S1 in
Fasfous et al., 2017), therefore raw scores are reported.

References

Abd El-Raziq, M., Meir, N., & Saiegh-Haddad, E. (2023). Lexical
skills in children with and without autism in the context of
Arabic diglossia: Evidence from vocabulary and narrative
tasks. Language Acquisition, 1–25. https://doi.org/10.1080/
10489223.2023.2268615

Albirini, A. (2015). Modern Arabic Sociolinguistics: Diglossia, vari-
ation, codeswitching, attitudes and identity (1st ed.). Routledge.
https://doi.org/10.4324/9781315683737

Al-Hassan, M. A., & Marinis, T. (2021). Sentence repetition in
children with autism spectrum disorder in Saudi Arabia: An
investigation of morphosyntactic abilities. In D. Ntelitheos &
T. Z. Tommi (Eds.), Experimental Arabic linguistics. Studies in
Arabic linguistics 10 (pp.143–176). John Benjamins Publishing
Company. https://benjamins.com/catalog/sal.10.06alh

American Psychiatric Association (APA). (2013). Diagnostic and
statistical manual of mental disorders (DSM-5) (5th ed).
American Psychiatric Publishing.

Antonijevic-Elliott, S., & Meir, N. (2023). Cross-linguistic per-
spectives on morphosyntax in child language disorders. In
M. J. Ball, N. Muller, & L. Spencer (Eds.), The handbook of
clinical linguistics (pp. 261–274). Blackwell Publishing Ltd.

Arutiunian, V., Lopukhina, A., Minnigulova, A., Shlyakhova, A.,
Davydova, E., Pereverzeva, D., & Dragoy, O. (2021).
Expressive and receptive language in Russian primary-school-
aged children with autism spectrum disorder. Research in
Developmental Disabilities, 117, 104042. https://doi.org/10.
1016/j.ridd.2021.104042

Barr, D. J., Levy, R., Scheepers, C., & Tily, H. J. (2013). Random
effects structure for confirmatory hypothesis testing: Keep it
maximal. Journal of Memory and Language, 68(3), 255–278.
https://doi.org/10.1016/j.jml.2012.11.001

Berman, R. A. (1985). The acquisition of Hebrew. In D. I. Slobin
(Ed.), The crosslinguistic study of language acquisition:
Vol. 1. The data; vol. 2. Theoretical issues (pp. 255–371).
Lawrence Erlbaum Associates.

Bishop, D. V. M., Snowling, M. J., Thompson, P. A., & Greenhalgh,
T. & CATALISE-2 C. (2017). Phase 2 of CATALISE: A multi-
national and multidisciplinary Delphi consensus study of pro-
blems with language development: Terminology. Journal of
Child Psychology and Psychiatry, 58(10). 1068–1080. http://
doi.org/10.1111/jcpp.12721

Botting, N., & Conti-Ramsden, G. (2003). Autism, primary prag-
matic difficulties, and specific language impairment: Can we dis-
tinguish them using psycholinguistic markers? Developmental
Medicine & Child Neurology, 45(8), 515–524. http://doi.org/
10.1017/s0012162203000963

Brynskov,C., Eigsti, I.M., Jørgensen,M., Lemcke, S., Bohn,O. S.,&
Krøjgaard, P. (2017). Syntax andmorphology inDanish-speaking
children with autism spectrum disorder. Journal of Autism and
Developmental Disorders, 47(2), 373–383. https://doi.org/10.
1007/s10803-016-2962-7

Christensen, R. V. (2019). Sentence repetition: A clinical
marker for developmental language disorder in Danish.
Journal of Speech, Language, and Hearing Research:
JSLHR, 62(12), 4450–4463. https://doi.org/10.1044/2019_
JSLHR-L-18-0327

Conti-Ramsden,G.,Botting,N.,&Fragher,B. (2001).Psycholinguistic
markers for specific language impairment (SLI). Journal of Child
Psychology and Psychiatry, 42(6), 741–748. https://doi.org/10.
1111/1469-7610.00770

Durrleman, S., & Delage, H. (2016). Autism spectrum disorder
and specific language impairment: Overlaps in syntactic

16 Autism & Developmental Language Impairments

https://orcid.org/0000-0002-1866-2040
https://orcid.org/0000-0002-1866-2040
https://orcid.org/0000-0001-9426-811X
https://orcid.org/0000-0001-9426-811X
https://orcid.org/0000-0002-4172-8351
https://orcid.org/0000-0002-4172-8351
https://journals.sagepub.com/doi/suppl/10.1177/23969415241234649
https://doi.org/10.1080/10489223.2023.2268615
https://doi.org/10.1080/10489223.2023.2268615
https://doi.org/10.1080/10489223.2023.2268615
https://doi.org/10.4324/9781315683737
https://benjamins.com/catalog/sal.10.06alh
https://benjamins.com/catalog/sal.10.06alh
https://doi.org/10.1016/j.ridd.2021.104042
https://doi.org/10.1016/j.ridd.2021.104042
https://doi.org/10.1016/j.ridd.2021.104042
https://doi.org/10.1016/j.jml.2012.11.001
https://doi.org/10.1016/j.jml.2012.11.001
http://doi.org/10.1111/jcpp.12721
http://doi.org/10.1111/jcpp.12721
http://doi.org/10.1017/s0012162203000963
http://doi.org/10.1017/s0012162203000963
https://doi.org/10.1007/s10803-016-2962-7
https://doi.org/10.1007/s10803-016-2962-7
https://doi.org/10.1044/2019_JSLHR-L-18-0327
https://doi.org/10.1044/2019_JSLHR-L-18-0327
https://doi.org/10.1111/1469-7610.00770
https://doi.org/10.1111/1469-7610.00770


profiles. Language Acquisition, 23(4), 361–386. https://doi.
org/10.1080/10489223.2016.1179741

Fasfous, A. F., Al-Joudi, H. F., Puente, A. E., & Pérez-García, M.
(2017). Neuropsychological measures in the Arab world: A
systematic review. Neuropsychology Review, 27, 158–173.
https://doi.org/10.1007/s11065-017-9347-3

Ferguson, C. A. (1959). Diglossia.Word, 15, 325–340. https://doi.
org/10.1080/00437956.1959.11659702

Friedmann, N., & Novogrodsky, R. (2004). The acquisition of rela-
tive clause comprehension in Hebrew: A study of SLI and normal
development. Journal of Child Language, 31(3), 661–681. http://
doi.org/10.1017/S0305000904006269

Friedmann, N., & Novogrodsky, R. (2008). Subtypes of SLI:
SySLI, PhoSLI, LeSLI, and PraSLI. In A. Gavarró &
M. J. Freitas (Eds.), Language acquisition and development
(pp. 205–217). Cambridge Scholars Press.

Friedmann, N., & Novogrodsky, R. (2011). Which questions are
most difficult to understand?: The comprehension of Wh ques-
tions in three subtypes of SLI. Lingua, 121(3), 367–382.
https://doi.org/10.1016/j.lingua.2010.10.004

Friedmann, N., & Szterman, R. (2011). The comprehension
and production of Wh-questions in deaf and hard-
of-hearing children. Journal of Deaf Studies and Deaf
Education, 16(2), 212–223. https://doi.org/10.1093/
deafed/enq052

Frizelle, P., O’Neill, C., & Bishop, D. V. M. (2017). Assessing
understanding of relative clauses: A comparison of multiple-
choice comprehension versus sentence repetition. Journal of
Child Language, 44(6), 1435–1457. https://doi.org/10.1017/
S0305000916000635

Georgiou, N., & Spanoudis, G. (2021). Developmental language
disorder and autism: Commonalities and differences on lan-
guage. Brain Sciences, 11(5), 589. https://doi.org/10.3390/
brainsci11050589

Harper-Hill, K., Copland, D., & Arnott, W. (2013). Do spoken
nonword and sentence repetition tasks discriminate language
impairment in children with an ASD? Research in Autism
Spectrum Disorders, 7(2), 265–275. https://doi.org/10.1016/j.
rasd.2012.08.015

Holes, C. (2004). Modern Arabic: Structures, functions, and var-
ieties. Georgetown University Press.

Joubran-Awadie, N., & Shalhoub-Awwad, Y. (2023).
Morphological distance between spoken Palestinian dialect
and standard Arabic and its implications for reading acquisition.
First Language, 43(2), 200–230. https://doi.org/10.1177/
01427237221145375

Kissine, M., Luffin, X., Aiad, F., Bourourou, R., Deliens, G., &
Gaddour, N. (2019). Noncolloquial Arabic in Tunisian children
with autism spectrum disorder: A possible instance of language
acquisition in a noninteractive context. Language Learning,
69(1), 44–70. https://doi.org/10.1111/lang.12312

Kjelgaard,M.M.,&Tager-Flusberg,H. (2001).An investigation of
language impairment in autism: Implications for genetic sub-
groups. Language and Cognitive Processes, 16(2-3), 287–
308. https://doi.org/10.1080/01690960042000058

Klem, M., Melby-Lervåg, M., Hagtvet, B., Lyster, S. A. H.,
Gustafsson, J. E., & Hulme, C. (2015). Sentence repetition is

a measure of children’s language skills rather than working
memory limitations. Developmental Science, 18(1), 146–154.
https://doi.org/10.1111/desc.12202

Leclercq, A. L., Quémart, P., Magis, D., & Maillart, C. (2014). The
sentence repetition task: A powerful diagnostic tool for French
children with specific language impairment. Research in
Developmental Disabilities, 35(12), 3423–3430. https://doi.org/
10.1016/j.ridd.2014.08.026

Lewis, B. A. (2001). Familial and genetic bases of speech and lan-
guage disorders. In F. Levy & D. A. Hay (Eds.), Attention,
genes, and ADHD (pp. 80–98). Brunner-Routledge.

Lindgren, K. A., Folstein, S. E., Tomblin, J. B., & Tager-
Flusberg, H. (2009). Language and reading abilities of
children with autism spectrum disorders and specific lan-
guage impairment and their first-degree relatives. Autism
Research, 2(1), 22–38. https://doi.org/10.1002/aur.63

Lord, C., Rutter, M., DiLavore, P., Risi, S., Gotham, K., & Bishop,
S. (2012). Autism diagnostic observation schedule, second
edition (ADOS-2). Western Psychological Services.

Loucas, T., Charman, T., Pickles, A., Simonoff, E., Chandler, S.,
Meldrum, D., & Baird, G. (2008). Autistic symptomatology
and language ability in autism spectrum disorder and specific
language impairment. Journal of Child Psychology and
Psychiatry, 49(11), 1184–1192. https://doi.org/10.1111/j.
1469-7610.2008.01951.x

Manenti, M., Tuller, L., Houy-Durand, E., Bonnet-Brilhault, F., &
Prévost, P. (2023). Assessing structural language skills of aut-
istic adults: Focus on sentence repetition. Lingua. International
Review of General Linguistics. Revue internationale De
Linguistique Generale, 294. https://doi.org/103598

Marinis, T., & Armon-Lotem, S. (2015). Sentence repetition. In
S. Armon-Lotem, N. Meir, & J. de Jong (Eds.), Assessing
multilingual children: Disentangling bilingualism from lan-
guage impairment (pp. 116–143). Multilingual Matters.

Marshall, C. (2020). Investigating the relationship between syn-
tactic and short-term/working memory impairments in children
with developmental disorders is not a straightforward
endeavor. First Language, 40(4), 491–499. https://doi.org/10.
1177/0142723720922197

Meir, N., & Novogrodsky, R. (2020). Syntactic abilities and
verbal memory in monolingual and bilingual children with
High Functioning Autism (HFA). First Language, 40(4),
341–366. https://doi.org/10.1177/0142723719849981

Meir, N., Walters, J., & Armon-Lotem, S. (2016). Disentangling
SLI and bilingualism using sentence repetition tasks: The
impact of L1 and L2 properties. International Journal of
Bilingualism, 20(4), 421–452. https://doi.org/10.1177/
1367006915609240

Omar, M. (1973). The acquisition of Egyptian Arabic as a native
language. Mouton.

Polišenská, K., Chiat, S., & Roy, P. (2015). Sentence repetition:
What does the task measure? International Journal of
Language & Communication Disorders, 50(1), 106–118.
https://doi.org/10.1111/1460-6984.12126

R Core Team. (2020). R: A language and environment for statis-
tical computing. R Foundation for Statistical Computing.
https://www.r-project.org/

Abd El-Raziq et al. 17

https://doi.org/10.1080/10489223.2016.1179741
https://doi.org/10.1080/10489223.2016.1179741
https://doi.org/10.1007/s11065-017-9347-3
https://doi.org/10.1080/00437956.1959.11659702
https://doi.org/10.1080/00437956.1959.11659702
http://doi.org/10.1017/S0305000904006269
http://doi.org/10.1017/S0305000904006269
https://doi.org/10.1016/j.lingua.2010.10.004
https://doi.org/10.1093/deafed/enq052
https://doi.org/10.1093/deafed/enq052
https://doi.org/10.1017/S0305000916000635
https://doi.org/10.1017/S0305000916000635
https://doi.org/10.1017/S0305000916000635
https://doi.org/10.3390/brainsci11050589
https://doi.org/10.3390/brainsci11050589
https://doi.org/10.1016/j.rasd.2012.08.015
https://doi.org/10.1016/j.rasd.2012.08.015
https://doi.org/10.1177/01427237221145375
https://doi.org/10.1177/01427237221145375
https://doi.org/10.1177/01427237221145375
https://doi.org/10.1111/lang.12312
https://doi.org/10.1080/01690960042000058
https://doi.org/10.1111/desc.12202
https://doi.org/10.1016/j.ridd.2014.08.026
https://doi.org/10.1016/j.ridd.2014.08.026
https://doi.org/10.1002/aur.63
https://doi.org/10.1111/j.1469-7610.2008.01951.x
https://doi.org/10.1111/j.1469-7610.2008.01951.x
https://doi.org/10.1177/0142723720922197
https://doi.org/10.1177/0142723720922197
https://doi.org/10.1177/0142723720922197
https://doi.org/10.1177/0142723719849981
https://doi.org/10.1177/1367006915609240
https://doi.org/10.1177/1367006915609240
https://doi.org/10.1111/1460-6984.12126
https://www.r-project.org/
https://www.r-project.org/


Rakhlin, N. V., Aljughaiman, A., & Grigorenko, E. L. (2021).
Assessing language development inArabic: TheArabic language:
Evaluation of function (ALEF).Applied Neuropsychology: Child,
10(1), 37–52. https://doi.org/10.1080/21622965.2019.1596113

Raven, J. (1998). Raven’s coloured progressive matrices.
Psychological.

Riches, N. G. (2012). Sentence repetition in children with specific
language impairment: An investigation of underlying mechan-
isms. International Journal of Language & Communication
Disorders, 47(5), 499–510.

Riches, N. G., Loucas, T., Baird, G., Charman, T., & Simonoff, E.
(2010). Sentence repetition in adolescents with specific language
impairments and autism: An investigation of complex syntax.
International Journal of Language & Communication
Disorders, 45(1), 47–60. https://doi.org/10.3109/13682820802
647676

Rujas, I., Mariscal, S., Murillo, E., & Lázaro, M. (2021). Sentence
repetition tasks to detect and prevent language difficulties: A
scoping review. Children, 8(7), 578. https://doi.org/10.3390/
children8070578

Saiegh-Haddad,E. (2003). Linguistic distance and initial reading acqui-
sition: The case of Arabic diglossia. Applied Psycholinguistics,
24(3), 431–451. https://doi.org/10.1017/S0142716403000225

Saiegh-Haddad, E. (2007). Linguistic constraints on children’s ability
to isolate phonemes in Arabic. Applied Psycholinguistics, 28(4),
607–625. https://doi.org/10.1017/S0142716407070336

Saiegh-Haddad, E. (2018). MAWRID: A model of Arabic
word reading in development. Journal of Learning
Disabilities, 51(5), 454–462. https://doi.org/10.1177/
0022219417720460

Saiegh-Haddad, E. (2022). A psycholinguistic-developmental per-
spective on the role of diglossia in reading: Issues, methods,
and findings in Arabic as a testcase. In E. Saiegh-Haddad,
L. Laks, & C. McBride (Eds.), Handbook of literacy in diglos-
sia and dialectal contexts: Psycholinguistic, neurolinguistic
and educational perspectives (pp. 135–165). Springer Nature.

Saiegh-Haddad, E., & Ghawi-Dakwar, O. (2017). Impact of
diglossia on word and non-word repetition among language
impaired and typically developing Arabic native speaking chil-
dren. Frontiers in Psychology, 8, 2010. https://doi.org/10.3389/
fpsyg.2017.02010

Saiegh-Haddad, E., Halabi, A., & Armon-Lotem, S. (2019). The
Effect of Memory Skills on Sentence Repetition (SRep)
among Palestinian - Arabic (PA) Speaking Children with
Typical Language Development (TLD) and Children with
Developmental Language Disorder (DLD). A talk presented
at the LITMUS Sentence Repetition Workshop. Konstanz,
Germany: University of Konstanz.

Saiegh-Haddad, E., & Henkin-Roitfarb, R. (2014). The structure
of Arabic language and orthography. In E. Saiegh-Haddad &
M. Joshi (Eds.), Handbook of Arabic literacy: Insights and
perspectives (pp.3–28). Springer.

Saiegh-Haddad, E., & Schiff, R. (2016). The impact of diglossia
on voweled and unvoweled word reading in Arabic: A devel-
opmental study from childhood to adolescence. Scientific
Studies of Reading, 20(4), 311–324. https://doi.org/10.1080/
10888438.2016.1180526

Saiegh-Haddad, E., Shahbari-Kassem, A., & Schiff, R. (2020).
Phonological awareness in Arabic: The role of phonological
distance, phonological-unit size and SES. Reading &
Writing: An Interdisciplinary Journal, 33, 1649–1674.
https://doi.org/10.1007/s11145-020-10019-3

Schaeffer, J. (2016). Linguistic and cognitive abilities in
children with specific language impairment as compared
to children with high-functioning autism. Language
Acquisition, 25(1), 5–23. https://doi.org/10.1080/1048922
3.2016.1188928

Schaeffer, J., Abd El-Raziq, M., Castroviejo, E., Durrleman, S.,
Ferré, S., Grama, I., Hendriks, P., Kissine, M., Manenti,
MM., Marinis, T., Meir, N., Novogrodsky, R., Perovic, A.,
Panzeri, F., Silleresi, S., Sukenik, N., Vincente, A., Zebib,
R., Prévost, P., & Tuller, L. (2023). Language in autism:
Domains, profiles, and co-occurring conditions. Journal of
Neural Transmission, 130(3), 433–457. https://doi.org/10.
1007/s00702-023-02592-y

Schiff, R., & Saiegh-Haddad, E. (2018). Development and rela-
tionships between phonological awareness, morphological
awareness and word reading in spoken and standard Arabic.
Frontiers in psychology, 9, 356. https://doi.org/10.3389/
fpsyg.2018.00356

Schwob, S., Eddé, L., Jacquin, L., Leboulanger, M., Picard, M.,
Oliveira, P. R., & Skoruppa, K. (2021). Using nonword repe-
tition to identify developmental language disorder in monolin-
gual and bilingual children: A systematic review and
meta-analysis. Journal of Speech, Language, and Hearing
Research, 64(9), 3578–3593. https://doi.org/10.1044/2021_
JSLHR-20-00552

Shaalan, S. (2010). Investigating grammatical complexity in Gulf
Arabic speaking children with specific language impairment
(SLI) [Doctoral dissertation], University College London.

Shaalan, S., Egan, K., Gould, D., & Olsen, P. (2021). An explora-
tory longitudinal study of vocabulary development in bilin-
gually exposed children with autism spectrum disorder
(ASD) in the United Arab Emirates. In: D. Ntelitheos &
T. Z. Tommi (Eds.), Experimental Arabic linguistics, studies
in Arabic linguistics 10 (pp.210–245). John Benjamins
Publishing Company. https://doi.org/10.1075/sal.10.08sha

Silleresi, S., Tuller, L., Delage, H., Durrlemann, S., Bonnet-Brilhault,
F.,Malvy, J.,&Prévost,P. (2018).Sentence repetitionand language
impairment in French-speaking children with ASD. In: A. Gavarró
(Ed.), On the acquisition of the syntax of romance (pp.235–258).
John Benjamis. https://doi.org/10.1075/lald.62.11sil

Stavrakaki, S. (2006). Developmental perspectives on specific lan-
guage impairment: Evidence from the production of wh-questions
by Greek SLI children over time. Advances in Speech Language
Pathology, 8(4), 384–396. https://doi.org/10.1080/14417040600
880714

Sukenik, N. (2023). Relative clause production abilities of
Hebrew-speaking children with ASD. Language Acquisition,
1–22. https://doi.org/10.1080/10489223.2023.2197888

Sukenik, N., & Friedmann, N., (2018). ASD Is not DLI: Individuals
with autism and individuals with syntactic DLI show similar per-
formance level in syntactic tasks, but different error patterns.
Frontiers in Psychology, 9, 279. https://10.3389/fpsyg.2018.00279

18 Autism & Developmental Language Impairments

https://doi.org/10.1080/21622965.2019.1596113
https://doi.org/10.3109/13682820802647676
https://doi.org/10.3109/13682820802647676
https://doi.org/10.3390/children8070578
https://doi.org/10.3390/children8070578
https://doi.org/10.1017/S0142716403000225
https://doi.org/10.1017/S0142716407070336
https://doi.org/10.1177/0022219417720460
https://doi.org/10.1177/0022219417720460
https://doi.org/10.3389/fpsyg.2017.02010
https://doi.org/10.3389/fpsyg.2017.02010
https://doi.org/10.3389/fpsyg.2017.02010
https://doi.org/10.1080/10888438.2016.1180526
https://doi.org/10.1080/10888438.2016.1180526
https://doi.org/10.1007/s11145-020-10019-3
https://doi.org/10.1080/10489223.2016.1188928
https://doi.org/10.1080/10489223.2016.1188928
https://doi.org/10.1080/10489223.2016.1188928
https://doi.org/10.1007/s00702-023-02592-y
https://doi.org/10.1007/s00702-023-02592-y
https://doi.org/10.3389/fpsyg.2018.00356
https://doi.org/10.3389/fpsyg.2018.00356
https://doi.org/10.1044/2021_JSLHR-20-00552
https://doi.org/10.1044/2021_JSLHR-20-00552
https://doi.org/10.1075/sal.10.08sha
https://doi.org/10.1075/sal.10.08sha
https://doi.org/10.1075/lald.62.11sil
https://doi.org/10.1075/lald.62.11sil
https://doi.org/10.1080/14417040600880714
https://doi.org/10.1080/14417040600880714
https://doi.org/10.1080/10489223.2023.2197888
https://10.3389/fpsyg.2018.00279
https://10.3389/fpsyg.2018.00279


Sukenik, N., Morin, E., Friedmann, N., Prevost, P., & Tuller, L.
(2021). Coconuts and curtain cakes: The production of
wh-questions in ASD. Autism & Developmental Language
Impairments, 6, https://doi.org/10.1177/239694152098
2953

Tager-Flusberg, H. (2006). Defining language phenotypes in
autism. Clinical Neuroscience Research, 6(3-4), 219–224.
https://doi.org/10.1016/j.cnr.2006.06.007

Tager-Flusberg, H. (2015). Defining language impairments in a
subgroup of children with autism spectrum disorder. Science
China Life Sciences, 58(10), 1044–1052. https://doi.org/10.
1007/s11427-012-4297-8

Taha, J., Stojanovik, V., & Pagnamenta, E. (2021). Sentence repe-
tition as a clinical marker of developmental language disorder:
Evidence from Arabic. Journal of Speech, Language, and

Hearing Research, 64(12), 4876–4899. https://doi.org/10.
1044/2021_JSLHR-21-00244

Taylor, L. J., Maybery, M. T., Grayndler, L., & Whitehouse, A. J.
(2014). Evidence for distinct cognitive profiles in autism spec-
trum disorders and specific language impairment. Journal of
Autism and Developmental Disorders, 44(1), 19–30. https://
doi.org/10.1007/s10803-013-1847-2

Tomblin, J. B., Records, N. L., & Zhang, X. (1996). A system for the
diagnosis of specific language impairment in kindergarten children.
Journal of Speech and Hearing Research, 39(6), 1284–1294.
https://doi.org/10.1044/jshr.3906.1284

Whitehouse, A. J., Barry, J. G., &Bishop, D. V. (2008). Further defin-
ing the language impairment of autism: Is there a specific language
impairment subtype? Journal of Communication Disorders, 41(4),
319–336. https://doi.org/10.1016/j.jcomdis.2008.01.002

Abd El-Raziq et al. 19

https://doi.org/10.1177/2396941520982953
https://doi.org/10.1177/2396941520982953
https://doi.org/10.1016/j.cnr.2006.06.007
https://doi.org/10.1007/s11427-012-4297-8
https://doi.org/10.1007/s11427-012-4297-8
https://doi.org/10.1007/s11427-012-4297-8
https://doi.org/10.1044/2021_JSLHR-21-00244
https://doi.org/10.1044/2021_JSLHR-21-00244
https://doi.org/10.1007/s10803-013-1847-2
https://doi.org/10.1007/s10803-013-1847-2
https://doi.org/10.1044/jshr.3906.1284
https://doi.org/10.1044/jshr.3906.1284
https://doi.org/10.1016/j.jcomdis.2008.01.002

	 Introduction
	 Morphosyntactic skills in children with ASD: Quantitative and qualitative evidence from SRep tasks
	 Morphosyntactic skills among Arabic-speaking children with typical and atypical language development
	 The current study

	 Method
	 Participants
	 PA-LITMUS SRep task
	 Coding method
	 Procedure

	 Results
	 Quantitative performance on the SRep task in children with and without ASD
	 The distribution of morphosyntactic versus pragmatic errors in children with TLD and ASD �(ASD  +  NL, ASD  +  LI)
	 Effects of morphosyntactic complexity on SRep performance in children with TLD and ASD (ASD  +  NL and ASD  +  LI)
	 Morphosyntactic error patterns in children with TLD and ASD (ASD  +  NL, ASD  +  LI)

	 Discussion
	 Morphosyntactic impairments in children with ASD
	 The distribution of morphosyntactic versus pragmatic errors in children with TLD and ASD (ASD  +  NL and ASD  +  LI)
	 Morphosyntactic complexity on SRep performance in children with TLD compared to ASD (ASD  +  NL and ASD  +  LI)
	 Morphosyntactic error patterns in children with TLD and ASD (ASD  +  LI, ASD  +  NL)
	 Limitations and future research
	 Conclusions and clinical implications

	 Acknowledgements
	 Notes
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


